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PAYLOAD FLIGHT HAZARD REPORT a.NO: AMS-02-F17
b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II
d. SUBSYSTEM: Avionics e. HAZARD GROUP: Injury, Damage to critical f. DATE: May 22, 2006
systems
_ o i HAZARD CATASTROPHIC X
¢ HAZARDTITLE:  Electrical Power Distribution Damage
CATEGORY: CRITICAL

h. APPLICABLE SAFETY REQUIREMENTS:

NSTS 1700.7B and ISS Addendum: 201.3, 207, 213.1

j. DESCRIPTION OF HAZARD:

wiring, loss of critical circuitry and loss of power source.

Damage to electrical power distribution circuitry can lead to damage to shuttle and ISS

k. CAUSES

(list)

1. Short circuit or load failures induce over-current condition in vehicle wiring.
2. Cross strapping of power sources damages vehicle circuitry.

o. APPROVAL PAYLOAD ORGANIZATION

SSP/ISS

PHASE 1

PHASE I

PHASE I
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PAYLOAD FLIGHT HAZARD REPORT a. NO: AMS-02-F17

b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II

1. HAZARD CONTROL (CONTROL), m. SAFETY VERIFICATION METHODS (SVM), n. STATUS OF VERIFICATIONS (STATUS)

OPS
CONTROL

1. CAUSE: Short circuit or load failures induce over-current condition in vehicle wiring.

1.1 CONTROL: Wire gauge and insulation have been selected to meet NSTS 1700.7B, "Safety Policy and Requirements
For Payloads Using the Space Transportation System", NSTS 1700.7B ISS Addendum, "Safety Policy and Requirements
For Payloads Using the International Space Station", and NASA Technical Memorandum #TM 102179, "Selection of Wires
and Circuit Protection Devices for NSTS Orbiter Vehicle Payload Electrical Circuits" including proper wire bundle
derating.

1.1.1 SVM: Review of Design

1.1.2 SVM: Inspection of As Built Design

1.1.1 STATUS: Open

1.1.2 STATUS: Open

1.2 CONTROL: Circuit protection devices are sized to protect wiring and systems to meet NSTS 1700.7B, "Safety Policy
and Requirements For Payloads Using the Space Transportation System", NSTS 1700.7B ISS Addendum, "Safety Policy
and Requirements For Payloads Using the International Space Station", and NASA Technical Memorandum #TM 102179,
"Selection of Wires and Circuit Protection Devices for NSTS Orbiter Vehicle Payload Electrical Circuits"

1.2.1 SVM: Review of Design

1.2.2 SVM: Inspection of as built design
1.2.1 STATUS: Open

1.2.2 STATUS: Open

1.3 CONTROL: Wiring and connectors coming from the ISS, Orbiter APCU, T-0 and PVGF continue the wire rating of the
supplying source to the location of circuit protection devices within the Power Distribution System and the Cryomagnet
Avionics Box.

1.3.1 SVM: Review of design
1.3.2 SVM: Inspection of as build design
1.3.1 STATUS: Open
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PAYLOAD FLIGHT HAZARD REPORT a. NO: AMS-02-F17

b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II

1.3.2 STATUS: Open

2. CAUSE: Cross strapping of power sources damages vehicle circuitry.

2.1 CONTROL: Diodes in the power supply circuit from the ROEU and from the ISS SSRMS preclude power from the ISS
and the SSRMS from being present at the ROEU connector. Diodes also preclude ISS UMA supplied power from being
present at the SSRMS grapple fixture connector.

2.1.1 SVM: Review of design for proper use of diode protection

2.1.2 SVM: Inspection of design to assure proper installation of diode protection

2.1.3 SVM: Testing of AMS-02 power interfaces to assure that diode protection is functioning.
2.1.1 STATUS: Open

2.1.2 STATUS: Open

2.1.3 STATUS: Open

LI’V

2.2 CONTROL: The UPS can not feed power directly to the vehicle power supply. The only interface to vehicle supplied
power from the UPS is through the battery management system (BMS) and through Quench Detection System in the
Cryomagnet Avionics Box.

2.2.1 SVM: Review of Design to assure no interconnection between UPS power circuitry and Vehicle power
circuitry.

2.2.2 SVM: Testing of AMS-02 Flight interfaces to establish that no UPS power is present.

2.2.1 STATUS: Open

2.2.2 STATUS: Open

2.3 CONTROL: The two ISS power feeds are maintained within separate circuitry within the AMS-02 and are not
“combined” until after the 120VDC power has been processed through independent DC to DC converters. There is no
nominal or component fault that will cause the two ISS power feeds to be interconnected.

2.3.1 SVM: Review of Design

2.3.2 SVM: Functional testing of AMS-02 for isolation between A and B buses at flight power interfaces.

2.3.1 STATUS: Open
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PAYLOAD FLIGHT HAZARD REPORT a.NO: AMS-02-F17
b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II
2.3.2 STATUS: Open
Notes:

8L66Y OSI



C-LT'V

ACRONYMS

A — Amperes

ROEU - Remotely Operated Electrical Umbilical

ACC - Anticoincidence Counter

RP — Ram side port

AMS-02 — Alpha Magnetic Spectrometer - 02

RS — Rams side starboard

APCU - Auxillary Power Control Unit

SFHe — Superfluid Helium

BMS - Battery Management System

SFHe — Superfluid Helium

CAB - Cryomagnet Avionics Box

SSRMS — Space Station Remote Manipulator System

CCEB - Cryocooler Electronics Box

Starb. — Starboard

CCS - Cyromagnet Current Source

SVM - Safety Verification Method

DC — Direct Current

TOF — Time of Flight

DC-DC - Direct Current to Direct Current (converter)

TRD - Transition Radiation Detector

DTS — Dallas Temperature Sensor

TTCB — TTCS Control Box

ECAL - Electromagnetic Calorimeter

TTCS — Tracker Thermal Control System

EMI - Electromagnetic Interference

UMA - Umbilical Mating/Mechanism Assembly

EVA - Extravehicular Activity

UPS — Uninterruptible Power Supply

HRDL - High Rate Data Link

USS — Unique Support Structure

LRDL — Low Rate Data Link

VC — Vacuum Case

Mainf — Manifold

VDC — Volts Direct Current

PAS - Payload Attach Site

W — Watt

PVGF - Power Video Grapple Fixture

WP — Wake side port

RICH - Ring Imaging Cherenkov (detector)

WS — Wake side starboard
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DECODING Electronic Boxes and Nomenclature:

FIRST Character(s)

Following Designator

E - ECAL

PD — Power Distribution

J —Main Data Computers (MDC) and Command & Data
Handling interfaces

HV - High Voltage

JT — Trigger and central data acquisition

Crate — Electronics box or crate

M — Monitoring

R - RICH

Numerical designators follow.

S — Time of Flight (TOF) and Anti-Coincidence Counter (ACC)

T — Tracker

TT — Tracker Thermal

U — Transition Radiation Detector (TRD)

UG - TRD Gas
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Vehicle Current Limitations and Circuit Protection

SOURCE Wire/Cabling Maximum Current Lowest Current Voltage
Provided Nominally Limitation Level

STS TO Power 4 x AWG 12 14.7 A 22A 120V

STS APCU 3x AWG 8 14.7 A 22 A 120V

ITS S3 PAS 2 3x AWG S8 25 A 275 A 120 V

PVGF 4 x AWG 12 I5A 275 A 120V

STS SSP 20 AWG 5 A (SSP Circuit 4 A (AMS-02 Fuse) 28V

Breaker)
AMS-02 System Wire Sizing and Circuit Protection Table
Circuit Protection Threshold Circuit

Application

Wire Gauge

Nominal Current

Type

Protection Value

TBS
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ALPHA MAGNETIC SPECTROMETER (AMS-02)
SFHe TANK BAROMETRIC
VALVE SWITCH
POWER DISTRIBUTION AMSW AMSW JHIF
FAULT VACUUM FAULT CONTROL FAULT FAULT
SYSTEM (PDS) %BOND PUMP ?BOND ELECTRONICS 380"0 1553 1553 RS422 ?BOND
RT4 RT28
FAULT
BOND A1 J201 — Ji0l —J " 3 — TXDA — TXCA — RXDA RXCA . TXDB — THCB — RXDB ,— RXCB
P201 Pl0I P P2 ==Y PTXDA PTXCA PRXDA PRXCA 1 PTXDB C C c
oo loo| loo|
= I~ =
PO\iver
w1 W8 W9 wio Wi W3
SE639136099-301 SE639136100-301 SE639136101-301 SEG39136102-301 SEG39136103-301 SEG39136104-301
Ground Return
(UNUSED SERVICES)
A e R 5 58 i) 1 5 f For /‘Uj?—gﬁL A
P P3 P2 Pl P8 Py P1 s L Tpa
$DD39136117-001
46PTTWI90
PAYLOAD
FAULT
4 BOND A ] Jigo PDA
€7 : ? Foi00 ROEU 1/F
FAULT A
BOND 46PTTWI30 dD b
ORBITER 46J1
ROEU 1/F PNL: 16P502
FAULT 38P2208 A 8iPI09
BOND =] =
5vDC FAULT )
46PTIW424 W;aw 28VDC DISCRETE ﬁeo:b KU-BAND
rBAOUNLI)r SSPI ssP2 FAULT
. J3lp2103 p2210410 [ owb MDM PFI
38P5
= 28voc [] £ 73835
124v0¢ 38PTIWTI slpia
10 I
P600/J6 Hits {——oca
APCU2 3041301 3041305 J S
?803 o }E% - )
8us2a [|
1lpso7 P9 BUS A
7 aepissl S 46pia62 i T BiLon 3] PDIPI
CABIN
NI
MCPA PNL RIAI ) 38P5 38P4
6P1035 C P, FAULT ourt 384
Xo645 STBD —¢ 77035 BOND
46PTTW256 J4
0P85 8us2a [|
N
PIL PRI PWR PIL PRI PR 13
8Us28 [|
MAIN DC PWR J103 J105
DISTRIBUTION oulz P03 PiI0S
SY _NO
40VT6A33
ORBITER SE639136112-301
{7 50058 " T T 500 Soss |0 UMBILICAL

KSC
GSE

AMS-02 Interface Diagram to T-0 Line
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ALPHA MAGNETIC SPECTROMETER (AMS-02)
SFHe TANK BAROMETRIC
VALVE SWITCH
POWER DISTRIBUTION AMSW AMSW JHIF
FAULT VACUUM FAULT CONTROL FAULT FAULT
SYSTEM (PDS) [ 50N PUMP 50N ELECTRONICS 5080 1353 e RS 422 [ 50K
Power "
| BOND AL J201 — J1o1 — — — — TXDA_— TXCA — RXDA RXCA — TX08 — TXCB — RXDB — RXCB
P01 POl Pl P2 = PTXDA PTXCA PRXDA PRICA 1 PTXDB [ C| |
o loo| loo|
= < ~ I~ =]
Ground Return
Wl W8 W9 wio Wil w3
SEG39136099-301 SEG39136100-301 SEG39136101-301 SEG39136102-301 SEG39136103-301 SEG39136104-301
(UNUSED SERVICES)
FAULT AMS-02
BoND Al 96— J3 — 52 J 8 i) J [ p =
P6 P3 P2 Pl P8 Pg P e k ey | /F PNL A
$0039136117-001
46PTTHI 90
PAYLOAD
FAULT
l} 8onD A ] Jioo PDA
& ot T 00 ROEU 1/F
AL
BOND 46PTTWI 30 éD ODA
ORBITER ROEU 1/F PNL
FAULT 38P2208 ~81PI09
BOND =
5V0C R
46PTIWA24 qg&u{é! 28VDC H jga%r KU-BAND
T SSPI ssP2
3lp2103  p2z10[u10 MDM PF I
= 2svoc (|
124v0¢ 38PTIWTII
J6[P6 P600[J6 = ;z‘glo oca
APCUTL ] [] APcu2
2803 r
28V0C 28V0C 8us2A ||
= = J1[P807T  P9alI[J1 BUS A
4691462 PALLON 13
ABIN
FAULT 525 8us28 [|
8OND
MCPA PNL RIAI oull
4691035 P, FAULT
X645 STBD —7vo3s BOND
46PTTH256 1
40p95 8us2A ]
Ny —
PIL PRI PHR PIL PRI PHR i
MAIN DC PWR Susze I:
105
DISTRIBUTION oul2 =
ASSY NO. 3
40VT6A33
ORBITER SE639136111-301
T-0 UMBILIC g8u0%
5058 50074 50459 UMBILICAL ]CTgNVZEORvTDéR — Ogg\'/gER
SEG39136115-801

AMS-02 Interface Diagram to STS
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(UNUSED SERVICE)

HA
(PRIME)
VIDEQ/DATA

]

POWER AND VIDEO
GRAPPLE FIXTURE

(PVGF)
CH B CH A CH B
(REDUNDANT) (PRIME) (REDUNDANT)
VIDEQ/DATA POWER POWER

FAULT FAULT
. J2 BONDAL U3 BONDAL_ J4

P2 FAULT
BOND

B/U POWER BUS (EQ)

]

pi|

CUNUSED SERVICE)

SSRMS POWER BUS 182 (EQ)

SSRMS POWER BUS 182 (EO)

CUNUSED SERVICED

MSS LOCAL BUS 8 (RF)

CH B B/U PAYLOAD POWER BUS 182 (EQ)

POWER D

CH B
POWER
FROM PVGF

FAULT
BONDA L J200

1S
SYSTEM

TRIBUTION
(PDS)
CH A FAULT
POWER [ BOND
FROM PVGF
FAULT
BOND £ 1 J100

;ono

Wi6
SEG39136120-301

;Pmo

Wiz
SEG39136098-301

PII |11

JI2

EXTERNAL BERTHING
CUE SYSTEM (EBCS)

MSS LOCAL BUS A (RF)

QH

0

B/U 1553 BUS (RF)

CH A PRIME PAYLOAD POWER BUS 142 (EO)

{0

g

VIDEO COMPOSITE SYNC 2 (RF)

VIDEO COMPOSITE SYNC | (RF)

o)

Oi[w /

DC-DC CONVERTER
8 ELECTRONICS B

DC-DC CONVERTER
& ELECTRONICS A

PVGF CABLE ASSEMBLY

ALTERED ITEM

SEG39136093-301

CAMERA B CAMERA A
PT |JT
VIDEO CHANNEL 3 (RF) g
U
P65 |Js
VIDEQ CHANNEL 2 (RF)
M _/
U
p5 |J5
Vi
DEO CHANNEL | (RF) M
U

[ FAULT
BOND

AMS-02 Interface Diagram to ISS SSRMS

8L66Y OSI



el-LT'V

ALPHA MAGNETIC SPECTROMETER (AMS-02)

EXTERNAL BERTHING POWER DISTRIBUTION
CUE SYSTEM (EBCS) SYSTEM (PDS)
B/U HEATER P2, FAULT P FAULT ﬂé‘sg JHiF JPIF
/U HER PRINE HEATER L CH A CH B
R A BOND POKER PONER BOND Fo
FROM AMS-02 FROM ANS-02 FROM PVGF FROM PVGF
FAULT FAULT FAULT FAULT
BONDA L J13 BOND A L J10 BONDA L J100 BONDA L J200 YA Y8 Y —H  —8 1 — FOMTA —— FOMRA — FOMTB — FOMRB — EVA-A — EVA-B
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3 w2 Wiz s W s Wi s
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PI32 132 e e
I
LT
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7 \ -
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7 N e
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AMS-02 Interface Diagram to ISS at PAS Location S3
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